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5 BACKGROUND OF THE INVENTION 

I . Fiel d of the Invention 

This invention relates to technology for image data 
transmission and reception technology, for transmitting and 
1# receiving image data between an image data transmission device 
and an image data reception device, which are connected via a 

^ network such as the Internet . 

[ y 

2 . Discussion of the Related Art 

lift In the field of providing photography-related services, a 

M= photographer takes a film from a camera, or a memory card from a 
digital camera, to a mini-lab store, and photographs are 
developed and printed, or the like, on the basis of the image 
data (image files) contained on the film or memory card, by means 

20 of a prescribed printing control device situated in the mini-lab 
store . 

Conventionally, a printing control device of this kind, a 
personal computer (hereinafter, called a "PC") located in a home, 
and a prescribed image management device which centrally manages 
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image files uploaded from the printing control device or a PC, 
are mutually connected by means of the Internet, and an image 
management system is formed by connection of these devices. 
More particularly, in an image management system of this kind; 
image data for a plurality of photographers (users operating PC) , 
which has been uploaded to the image management device for 
centralized management, is downloaded from the image management 
device to the printing control device on the basis of commands 
from a PC, and the PC user is hence able readily to order 

(re) prints of desired photographs. 

However, in an image management system of this kind, a large 
volume of image data for a large number of users is transmitted 
from the image management device to the printing control device 

(situated in a mini-lab store) , and hence the time required to 
transmit this image data is long, when a narrow band 
communications circuit (approximately several 10 - 100 Kbps) is 
being used. 

By introducing a broad band communications circuit (of the 
order of several Mbps) between the image management device and 
the printing control device, it is possible to shorten the 
communications time, but this circuit is not used efficiently at 
night, for example, when there are no operators, or at times 
where there are no print orders, and therefore, it is difficult 
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to use a broadband communications network of this kind with 
sufficient efficiency for it to prove beneficial with respect to 
the communications cost. 

5 SUMMARY OF THE INVENTION 

It is an object of the present invention to provide an image 
data transmission device and method, and image transmission and 
reception system and method, and program for transmitting image 

■ !EK3SF 

W data which are free from the problems residing in the prior art. 
p It is another object of the present invention to provide an 

* m image data transmission and reception system and method which can 
J" achieve efficient transmission and reception of image data by 
m efficient use of a communications circuit having a relating 
IS narrow bandwidth at the image data reception device. 
^ According to an aspect of the invention, an image data 

transmission device transmits a plurality of groups of image data 
stored in a storage section to a prescribed plurality of image 
data reception devices connected thereto via a network, on the 
20 basis of transmission instructions. Transmission destination 
data identifying an image data reception device forming a 
transmission destination, and timing data indicating the timing 
at which transmission was instructed are stored in a 
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corresponding fashion with each group of image data to be 
transmitted inside the storage section. A transmission order for 
image data is set for each transmission destination, on the basis 
of the timing data. A plurality of image data corresponding to a 
5 plurality of transmission destinations are controlled in such a 
manner that the image data is transmitted in parallel according 
to the set transmission order for each transmission destination. 

Furthermore, an image data transmission and reception system 
is provided with the image data transmission device for 
W transmitting a plurality of groups of image data stored in a 
2 storage section, on the basis of transmission instructions, and a 
£! plurality of image data reception devices connected to the image 

I r 

^ data transmission device via a network. In the image data 
? reception devices, the transmitted image data is stored; and 
ljj printing is performed on the basis of the stored image data, if 
U it is judged that printing has been instructed. 

These and other objects, features, aspects, and advantages 
of the present invention will become more apparent from the 
following detailed description of the preferred 
20 embodiments/examples with reference to the accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a diagram illustrating a general construction of 
an image processing system according to an embodiment of the 
5 present invention; 

Fig. 2 is a block diagram showing a hardware construction of 
an image management device comprised in the present image 
processing system; 

Fi 9- 3 is a block diagram showing a hardware construction of 
1§ a printing control device; 

"f Fig ' 4 is a block diagram showing a construction of a data 

j£j transmission process program executed by the image management 
device ; 

111 Fi 9- 5 is a flowchart illustrating a sequence of data 

lj5 transmission processing; 

^ Fi 9- 6 is a first diagram showing a transmission instruction 

table updated and used by data transmission processing; 

Fig. 7 is a second diagram showing a transmission 
instruction table updated and used by data transmission 
20 processing; 

Fig. 8 is a third diagram showing a transmission instruction 
table update and used by data transmission processing; 
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Fig. 9 is a block diagram showing a construction of a data 
reception processing program executed by a printing control 
device ; 

Fig. 10 is a flowchart showing a sequence of data reception 
5 processing; and 

Fig. 11 is a diagram showing a print instruction table 
updated and used by data reception processing. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

fib 

J An image processing system according to an embodiment of the 

present invention is described below with reference to the 
s drawings. Referring to Fig. 1 showing an image processing system 
ff a according to an embodiment of the present invention, the image 
W processing system comprises a PC 2 located in a normal home, for 
receiving image print instructions, and the like, from a user; a 
print control device 3, located in a mini-lab store, for 
controlling a printer 4 for developing and printing photographs, 
and the like; and an image management device 1 for centrally 
2 0 managing image data transmitted by the PC 2 or the print control 
device 3; the image management device I, PC 2 and print control 
device 3 being mutually connected by means of the Internet 5. 
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Here, in particular, it is assumed that the printing control 
device 3 is located respectively in a plurality of mini-lab 
stores, and the following description relates to an image data 
transmission and reception method in a case where image data is 
5 transmitted from the image management device 1 to a plurality of 
printing control devices 3. 

Fig. 2 is a block diagram illustrating the hardware 
construction of an image management device 1 contained in the 
^ present image processing system (this applies similarly to PC 2); 
ljj and Fig. 3 is a block diagram showing the hardware construction 
£ of a print control device 3. 

nj As shown in Fig. 2, the image management device 1 (and PC 2) 

1 are standard programmable computers, provided with an input 
EP section 12 comprising a keyboard, mouse, or the like, for 
lfj receiving inputs from the user, a display section 14 for 
^ providing a display to the user; a communication control section 
16 for sending and receiving data via a network or the Internet 5, 
an auxiliary storage section (HDD) 15 for storing programs and 
data, a main storage section (RAM) 11 for temporarily storing 
programs and data, and a control section (CPU) 13 for executing 
programs in the main storage section 11, whilst controlling the 
input section 12, display section 14 auxiliary storage section 15 
and communications control section 16. 



20 
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Furthermore, as shown in Fig. 3, similarly to the image 
management device 1, the printing control device 3 comprises an 
input section 32, display section 34, communications control 
section 36, auxiliary storage section 35, main storage section 31, 
and control section 33, and it is also provided with a printer 
control section 37 forming an interface with the printer 4, for 
controlling the printer 4. 

In practice, software for causing the hardware devices of 
the image management device 1 and the printing control device 3 
to operate as a web server, database server, or the like, is 
installed on a prescribed OS in the image management device 1 and 
the printing control device 3. Moreover, a web browser and a 
program for generating an image file from a digital camera (using 
hardware providing a prescribed interface) , or the like, is 
installed in the PC 2, and a special program for issuing develop 
and print instructions, and the like, to the printer 4 is 
installed in the printing control device 3. The data transmission 
processing performed by the image management device 1 and the 
data reception processing performed by the printing control 
device 3, the details of which are illustrated hereinafter in 
Figs. 4 to 11, are executed in conjunction with the use of the 
aforementioned software. 
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Fig. 4 is a block diagram showing the construction of a data 
transmission process program 100 executed by the image management 
device 1. Fig. 5 is a flowchart showing the sequence of data 
transmission processing, and Figs. 6 to 8 are diagrams showing a 
transmission instruction table which is updated by and used 
during data transmission processing. In particular, here, it is 
assumed that the data transmission processing illustrated in Fig. 
5 is executed for a single transmission destination, but in 
practice, this data transmission processing is executed 
simultaneously in parallel for a plurality of transmission 
destinations . 

In this image processing system, when, for example, image 
data is received simultaneously at respective transmission rates 
of 64 Kbps from five print control devices, then the five image 
data are transmitted simultaneously in parallel from the image 
management device, at a total communications rate of (64 x 5) 
Kbps, and if image data is received simultaneously at respective 
transmission rates of 64 Kbps from fifteen print control devices, 
then the fifteen image data are transmitted simultaneously in 
parallel from the image management device, at a total 
communications rate of (64 x 15) Kbps. If the communications rate 
in the case of a plurality of image data exceeds the capacity of 
the communications circuit from the image management device to 
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the Internet, then it is possible for the destination printing 
control device to be changed every several seconds, or several 
minutes . 

As shown in Fig. 4, when the data transmission process 
program 100 is executed by the image management device 1, the 
image data 152 transmitted by a PC 2 or a printing control device 
3 is previously stored in the auxiliary storage section 15, and 
furthermore, the image data transmission instructions to each one 
of the plurality of printing control devices are stored in a 
transmission instruction table 151 (as shown by the examples in 
Figs. 6 to 8 explained hereinafter). 

The data transmission process program 100 comprises: a 
transmission instruction registering section 101 for registering 
transmission instructions input via the input section 12 and 
issued to the printing control devices 3, in the transmission 
instruction table 151 of the auxiliary storage section 15; a 
transmission image data setting section 102 for setting the 
transmission order for the image data corresponding to respective 
printing control devices 3; an image data reading section 103 for 
reading out the image data having the highest transmission order 
position, from the auxiliary storage section 15; a data 
transmission instruction section 104 for instructing transmission 
of the read out image data to the communication control section 
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16; and a transmission instruction table updating section 105 for 
updating the transmission instruction table 151. 

As shown in Fig. 5, in the data transmission processing, 
firstly, in the transmission instruction registering section 101 
(see Fig. 4), it is determined whether or not a new image data 
transmission request has been made by the operator of the image 
management device 1 (ST101) . 

If a new image data transmission request has been made (Yes 
at ST101) , then input of an image data transmission instruction 
by the operator is accepted in the transmission instruction 
registering section 101 (ST102) , the input transmission 
instruction and the timing at which the transmission instruction 
was input are registered in the transmission instruction table 
151 (ST103), and in the transmission image data setting section 
102, a transmission order for each transmission destination is 
set for the image data awaiting transmission (for which 
transmission has been instructed but not yet executed) (ST104) 
Here, it is supposed that transmission instructions are input via 
the input section 12 at ST102, but it is also possible for a 
transmission instruction file containing these transmission 
instructions to be received from the PC 2, for example, and for 
transmission instructions to be input according to the received 
transmission instruction file. 
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Thereupon, in the image data reading section 103, the image 
data having transmission order position 1 is read out (ST105) , in 
the image data transmission instruction section 104, the image 
data thus read out is transmitted to printing control device 
(ST106) , and in the transmission instruction table updating 
section 105, the processing status in the transmission 
instruction table 151 is updated (ST107) , whereupon the sequence 
returns to step of ST101. 

In practice, in the transmission and reception table shown 
in Fig. 6, the registered transmission instructions are managed 
by means of registration numbers in registration order, and the 
table includes the transmission destination, the filename of the 
image data to be transmitted, and the processing priority, and 
also records the timing at which each transmission instruction 
was issued. Moreover, the table also indicates statuses, namely, 
"Processed-, "Processing-, "Pending-, depending on whether the 
respective image data has been transmitted, is currently being 
transmitted, or has not yet been transmitted. 

In this transmission instruction table, with regard to the 
transmission instructions with registration number "0001" to 
registration number "0003", the corresponding image data has 
already been sent to destination "shop 1" , the image data 
corresponding to the transmission instruction with registration 
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number "0004" and the image corresponding to the transmission 
instruction with registration number "0008" are being transmitted 
respectively to destinations "shopl" and "shop2", the image data 
corresponding to the transmission instructions with registration 
number "0005" to registration number "0 007" and the image data 
corresponding to the transmission instructions with registration 
number "0009" to registration number "0011" are shown as pending 
transmission, and the transmission orders for destination "shopl" 
and destination "shop2" have been set for the image data awaiting 
transmission . 

It is assumed that the transmission indicators for these 
image data are all registered at "normal" priority, but as shown 
in Fig. 7 and Fig. 8, it is also possible to set a "high" or 
"highest" priority. 

For example, the transmission of image data having a "high" 
priority, as described hereinafter, is implemented in advance of 
the image data having "normal" priority of the image data having 
"pending" status, which was accepted for image data up to 3 0 
minutes previously, and the transmission of image data having 
"highest" priority is implemented in advance of all image data 
having "pending" status . 

Fig. 9 is a block diagram showing the construction of the 
data reception process program 2 00 executed by the printing 
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control device 3. Fig. 10 is a flowchart showing the sequence of 
the data reception processing, and Fig. 11 is a diagram showing a 
print instruction table used in and updated by data reception 
processing. As shown in Fig. 9, it is supposed that data 
reception and printing are implemented separately, in parallel 
fashion . 

As shown in Fig. 9, when the data reception program 200 is 
executed by the print control device 3, the auxiliary storage 
section 35 stores the image data 351 for printing, and a print 
instruction to the printer 4 is stored in the print instruction 
table 352 as illustrated by the example in Fig. 11 explained 
hereinafter . 

The data reception process program 200 comprises: an image 
data storage control section 201 for storing image data received 
from the communication control section 36 in the auxiliary 
storage section 35; a print instruction registration section 202 
for registering print instruction based on reception of image 
data, in the print instruction table 352 of the auxiliary storage 
section 35/ a print order setting section 203 for setting a print 
order for received image data; and a print instruction table 
updating section 204 for updating the print instruction table 352. 

As shown in Fig. 10, in data reception processing, firstly, 
in the image data storage control section 201 (see Fig. 9), it is 
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determined whether or not reception of new image data has been 
requested by the image management device 1 (ST201) . 

If reception of new image data has been requested by the 
image management device 1 (Yes at ST201) , then the image data is 
received (ST202) , the received image data is stored in the 
auxiliary storage section 35 (ST203), and it is determined 
whether or not a print instruction has been issued, according to 
previous settings made to the printing control device 3, or the 
like (ST204) . 

If printing has not been instructed (No at ST204) , then the 
sequence returns to step of ST201, and if printing has been 
instructed (Yes at ST204), then in the print instruction 
registration section 202, a print instruction is registered in 
the print instruction table 352 (ST205) , and the process then 
moves to ST206. 

Furthermore, if no new image data transmission request has 
been made by the image management device 1 (No at ST2 01) , then 
the sequence moves directly to ST206, without implementing the 
processing in steps of ST202 to ST205. 

At ST206, in the print order setting section 203, the print 
order is established for the pending image data, and in the print 
processing section 205, print processing based on the established 
print order is executed in parallel with data reception, and the 
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processing statuses in the print instruction table 352 are then 
updated according to whether or not the printing based on the 
image data has been completed (ST2 07) , whereupon the sequence 
returns to step of ST201. 

5 In practice, in the print instruction table shown in Fig. 11, 

the registered print instructions are managed by registration 
numbers in registration order, and the table also includes the 
filename of the image data to be printed, and the processing 

_ priority thereof, as well as the timing at which the print 
1 fi instruction was issued. Furthermore, the table also indicates a 

J status of "Processed", "Processing" or "Pending" , depending on 

fy whether the image data has been printed, is currently being 

s printed, or has not yet been printed. 

01 In this print instruction table, printing of the images 

im (photographs) corresponding to the print instructions having 
H= registration number "0001" to registration number "0003" have 
already been completed, printing of the image corresponding to 
the image data having registration number "0004" is currently in 
progress, and printing of the images corresponding to print 
20 instructions having registration number "0005" to registration 
number "0 012" are queued. 

Here, it is supposed that the printing control device 3 
corresponds to the transmission destination "shop2" in the 
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transmission instruction table shown in Fig. 8, and image data is 
received according to the transmission order for destination 
"shop2" , a print order being established according to the 
received image data, and printing being carried out according to 
5 this order, but at the printing control device 3, it is also 

possible for modifications to the print order to be accepted, in 
such a manner that the images are printed in the desired order of 
the operator of the printing control device 3. 

As described above, in the present image processing system, 
W transmission of image data from an image management device to a 
^ plurality of print control device is carried out in parallel on 
^ the basis of an established order for each transmission 
~~ destination set in accordance with the timing at which 
p transmission was instructed and the priority set by the operator, 
lflft and hence a communications circuit of approximately several 10 - 
W 100 Kbps can be used efficiently at all times at the printing 
control devices for receiving image data, thereby making it 
possible to transmit and receive image data in an efficient 
manner whilst using communications circuits of relatively narrow 
2 0 bandwidth in the printing control devices. 

Furthermore, by, for example, setting the printing control 
devices so that they only receive image data during the night, 
whilst during the day, they both receive image data and perform 
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printing, it is possible to make printing operations by the 
printing control devices coincide with the presence of operators 
supervising such operations, and hence image data reception and 
transmission, and printing, can be carried out in a more 
advantageous manner. 

As described above, an inventive image data transmission 
device is adapted for transmitting a plurality of groups of image 
data stored in a storage section to a prescribed plurality of 
image data reception devices connected thereto via a network. 
The image data transmission device comprises: a memory which 
stores transmission destination data identifying an image data 
reception device forming a transmission destination, and timing 
data indicating the timing at which transmission was instructed, 
in a corresponding fashion with each group of image data to be 
transmitted; a setter which sets a transmission order for image 
data for each transmission destination, on the basis of the 
timing data; and a transmission controller which controls a 
plurality of image data corresponding to a plurality of 
transmission destinations, in such a manner that the image data 
is transmitted in parallel according to the set transmission 
order for each transmission destination. 

The memory may store priority data indicating a transmission 
priority in addition to transmission destination data identifying 
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an image data reception device forming a transmission destination 
and timing data indicating the timing at which transmission was 
instructed, in a corresponding fashion with each group of image 
data to be transmitted, inside the storage section. The setter 
5 may set a transmission order for the image data for each 

transmission destination on the basis of the timing data and the 
priority data. 

It may be preferable to set at least two levels of priority 
in the priority data, and set a transmission order for the image 
lsfi data for each transmission destination in such a manner that the 
~2 transmission of image data having a high priority is performed 
[T prior to the transmission of image data having normal priority 
^ which was instructed for transmission within a prescribed period 
S~ of time before the timing of the new instruction. 
1& Alternatively, it may be preferable to set at least two 

M: levels of priority in the priority data; and set a transmission 
order for the image data for each transmission destination in 
such a manner that the transmission of newly instructed image 
data having a high priority is performed prior to the 
2 0 transmission of all image data having normal priority which has 
been instructed for transmission and is awaiting transmission. 
It may be preferable to use the Internet as the network. 
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An inventive image data transmission method is adapted for 
transmitting a plurality of groups of image data stored in a 
storage section to a prescribed plurality of image data reception 
devices connected thereto via a network. The method comprises 
the steps of: storing transmission destination data identifying 
an image data reception device forming a transmission 
destination, and timing data indicating the timing at which 
transmission was instructed, in a corresponding fashion with each 
group of image data to be transmitted, inside the storage 
section; setting a transmission order for image data for each 
transmission destination, on the basis of the timing data; and 
controlling a plurality of image data corresponding to a 
plurality of transmission destinations, in such a manner that the 
image data is transmitted in parallel according to the set 
transmission order for each transmission destination. 

Further, it may be appreciated to realize the inventive 
method by a computer program. Also, it may be appreciated to 
provide a computer-readable storage medium storing this program. 

An inventive image data transmission and reception system 
comprises an image data transmission device for transmitting a 
plurality of groups of image data stored in a storage section, on 
the basis of transmission instructions, and a plurality of image 
data reception devices connected to the image data transmission 
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device via a network. The image data transmission device 
comprises: a memory which stores transmission destination data 
identifying an image data reception device forming a transmission 
destination, and timing data indicating the timing at which 
5 transmission was instructed, in a corresponding fashion with each 
group of image data to be transmitted, inside the storage 
section; a setter which sets a transmission order for image data 
for each transmission destination, on the basis of the timing 
data; and a transmission controller which controls a plurality of 
1 S ima 9 e data corresponding to a plurality of transmission 
2 destinations, in such a manner that the image data is transmitted 
C. in parallel according to the set transmission order for each 
T transmission destination. The image data reception devices 
m comprise: a memory which stores transmitted image data; a judger 
1§1 which judges whether or not printing has been instructed; and a 
M printer which performs printing on the basis of the stored image 
data, if it is judged that printing has been instructed. 

An inventive image data transmission and reception method is 
adapted for a system including an image data transmission device 
20 for transmitting a plurality of groups of image data stored in a 
storage section, on the basis of transmission instructions, and a 
plurality of image data reception devices connected to the image 
data transmission device via a network. This method comprises 
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the steps of: in the image data transmission device, storing 
transmission destination data identifying an image data reception 
device forming a transmission destination, and timing data 
indicating the timing at which transmission was instructed, in a 
5 corresponding fashion with each group of image data to be 

transmitted, inside the storage section; setting a transmission 
order for image data for each transmission destination, on the 
basis of the timing data; and controlling a plurality of image 
data corresponding to a plurality of transmission destinations, 
1|§ in such a manner that the image data is transmitted in parallel 
jS according to the set transmission order for each transmission 
hi destination; and, in the image data reception devices, storing 
~" transmitted image data; judging whether or not printing has been 
m instructed; and performing printing on the basis of the stored 
lgj image data, if it is judged that printing has been instructed. 
H Accordingly, a plurality of image data corresponding to a 

plurality of destinations are transmitted in parallel according 
to a transmission order for each destination based on the timing 
at which transmission was instructed, and hence image data can be 
20 transmitted and received in an efficient manner, whilst using 

communications circuits having a relatively narrow bandwidth at 
the image data reception devices. 
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Also, a plurality of image data corresponding to a plurality 
of destinations are transmitted in parallel according to a 
transmission order for each destination based on the timing at 
which transmission was instructed, and an established priority, 
5 and hence image data can be transmitted and received in an 
efficient manner. 

Further, image data can be transmitted and received by using 
suitably established priorities, and hence image data can be 
transmitted and received in an efficient manner whilst using 
JJO communications circuits having a relatively narrow bandwidth at 

*:rfcr 

'H the image data reception devices. 

f7 This application is based on patent application No. 2000- 

168577 filed in Japan, the contents of which are hereby 
T incorporated by references. 

1% As this invention may be embodied in several forms without 

^ departing from the spirit of essential characteristics thereof, 
the present embodiment is therefore illustrative and not 
restrictive, since the scope of the invention is defined by the 
appended claims rather than by the description preceding them, 

2 0 and all changes that fall within metes and bounds of the claims, 
or equivalence of such metes and bounds are therefore intended to 
embraced by the claims. 
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